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Sclerodermatous GVHD is a rare form of chronic GVHD, with a prevalence of approximately 3% in patients who have received allogeneic bone marrow transplants. Sclerodermatous GVHD may be generalized or localized. Generalized forms cause considerable functional disability because of reduced mobility. Mortality may be approximately 20% to 40%, owing to extracutaneous involvement, although some series have shown reduced mortality in cases of sclerodermatous GVHD as a result of an enhanced graft-vs-tumor effect. 2 
REPORT OF A CASE
An 18-year-old man with Philadelphia chromosomepositive chronic myeloid leukemia received a peripheral blood HSCT from a matched unrelated donor after myeloablative conditioning in February 2004. Cyclosporine and a short course of methotrexate (4 doses) were administered as GVHD prophylaxis. On day ϩ12, the patient presented with signs of acute cutaneous GVHD (grade II) that resolved with a course of systemic corticosteroids. Because of several cutaneous GVHD flares and a toxic reaction to cyclosporine therapy, prophylaxis with mycophenolate mofetil was initiated. Despite the prophylactic therapy, in June 2005 a generalized lichenoid eruption developed on the patient's trunk, upper extremities, and oral mucosa, with widespread postinflammatory hyperpigmentation, characteristic of lichenoid chronic GVHD. On follow-up in March 2006, there were also some shiny plaques with fine wrinkling over the trunk, suggesting lichen sclerosus-like sclerodermoid chronic GVHD. After a few months, new lesions developed, and there were sclerotic plaques with a scaly surface surrounded by diffuse, indurated hyperpigmentation on the lower extremities and some areas of the trunk. A skin biopsy specimen showed epidermal atrophy with a grossly sclerotic dermis composed of expanded bundles of pale hyalinized collagen. Adnexal structures were replaced by dense sclerosis. The dosage of prednisone therapy was increased, and topical treatment with corticosteroids and tacrolimus, 0.1%, was added to the regimen; however, in October 2006, the sclerotic plaques progressed, involving the upper extremities and most of the trunk as well (Figure 1) . The skin of these areas could not be pinched, and the patient had severe functional restriction and pain. Photochemotherapy was initiated, with little improvement. At this time, low-dose weekly oral methotrexate therapy (7.5 mg/m 2 /wk [12.5 mg/wk]) was started, along with plasma volume expanders and physiotherapy, with very few changes in the cutaneous sclerosis. Unfortunately, the patient developed cryptococcal meningoencephalitis, which resulted in a very long hospitalization (4 months), and the methotrexate therapy had to be discontinued. At discharge, the sclerosis of the lower limbs had progressed, causing very severe contractures and mobility restriction, and the patient became wheelchair bound. An alternative treatment was needed.
THERAPEUTIC CHALLENGE
Sclerodermatous chronic GVHD is a disease that is difficult to treat. Therapy with systemic corticosteroids and Psoralen-UV-A therapy may give some symptomatic benefits, and extracorporeal photopheresis seems to be less efficacious than was previously reported. 3 There are also some anecdotal reports regarding the use of biologic agents (eg, alemtuzumab, infliximab, rituximab, and combination treatment with daclizumab and etanercept), antithymocyte globulin, systemic retinoids, thalidomide, and clofazimine for the treatment of sclerodermatous chronic GVHD, but without consistent efficacy.
SOLUTION
Sclerodermatous chronic GVHD is an immunemediated disease with a striking resemblance to systemic sclerosis. Recently, the presence of stimulatory autoantibodies against the platelet-derived growth factor receptor (PDGF-R) has been described both in patients with systemic sclerosis 4, 5 and in patients with extensive chronic GVHD. 6 The authors were able to identify functionally active autoantibodies against PDGF-R in serum samples from patients with extensive chronic GVHD. In this light, the finding that stimulatory autoantibodies against the anti-PDGF-R may be directly responsible for the sclerotic or fibrotic changes in chronic GVHD and involve tyrosine kinase-dependent signaling could provide the rationale for molecular-targeted treatment of chronic GVHD with imatinib mesylate. 7 Therefore, we decided to start treatment with imatinib mesylate at low doses (100 mg/d) with careful monitoring. This treatment has been well tolerated, without any adverse effect, and after 12 months of follow-up, we have seen a progressive and substantial improvement in the hardening and stiffness of the patient's skin. At present, there are no active lesions, and the skin of the trunk is now soft to palpation and can be easily pinched (Figure 2) . The patient has slowly improved his functional capacity and mobility, although he still needs a wheelchair or crutches mainly because of the severe muscular atrophy that remains after his prolonged stay in the intensive care unit.
COMMENT
Imatinib mesylate (Glivec and Gleevec; Novartis, Basel, Switzerland) is a potent selective inhibitor of the tyrosine kinases ABL, PDGF-R alfa and beta, c-KIT, ARG, and LCK. It has proven clinical efficacy in the treatment of the following malignant neoplasms, which are characterized by constitutive activation of these tyrosine kinases: chronic myeloid leukemia, Philadelphia chromosomepositive acute lymphocytic leukemia, dermatofibrosarcoma protuberans, myeloproliferative disorders due to chromosomal rearrangements in the PDGF-R locus, and gastrointestinal stromal tumors with mutations in c-KIT. 8, 9 Imatinib is increasingly being used as a means to prevent or treat relapse of Philadelphia chromosomepositive leukemias after allogeneic HSCT.
Since GVHD is predominantly T-cell mediated, and imatinib appears to have powerful suppressive effects on T-cell proliferation and function, it seems reasonable that the use of imatinib after allogeneic stem cell transplantation may result in a reduced graft-vs-host effect. 8 Also, it has been recently demonstrated that patients with systemic sclerosis have serum stimulatory autoantibodies that target PDGF-R. 4 These antibodies trigger an intracellu- lar loop, involving Ha-Ras extracellular signalregulated kinase 1/2 reactive oxygen species, which leads to increased collagen gene expression and myofibroblast phenotype conversion of normal human primary fibroblasts. 4 In a later study, these stimulatory autoantibodies were found in patients with extensive chronic GVHD. 6 It has also been demonstrated that imatinib strongly reduces the synthesis of the major extracellular matrix proteins COL1A1, COL1A2, and fibronectin 1 in cultured dermal fibroblasts from patients with systemic sclerosis. 10 Furthermore, imatinib therapy efficiently suppressed the development of fibrosis in experimental dermal fibrosis in vivo. 10 It has been speculated that blocking PDGF-R activation with imatinib might be of clinical benefit in patients with systemic sclerosis and chronic GVHD. 11 Effects of imatinib on immune reconstitution and T-cell function may be especially relevant in the setting of allogeneic transplantation, in which the regulation of immune functions in the postransplantation period is especially critical and directly affects morbidity and mortality. The use of imatinib directly inhibits Tcell receptor signaling, and this effect might enhance the effects of therapy with immunosuppressive drugs. 8 In conclusion, we report a case of severe sclerodermatous chronic GVHD that was successfully treated with imatinib. To our knowledge, our patient represents the first case of chronic GVHD treated with imatinib reported in the literature. We cannot rule out that the improvement seen in this case may be attributable to the natural evolution of the disease; however, the striking progression of sclerotic lesions that our patient experienced before the introduction of imatinib therapy makes us doubt it. Considering the potent antifibrotic effects of imatinib therapy via the inhibition of PDGF-R, the low rate of adverse effects, and the favorable clinical experience in other diseases, imatinib could be a promising candidate for the treatment of fibrotic diseases such as sclerodermatous chronic GVHD and systemic sclerosis. The results of this single case are promising, but doubleblind, controlled studies will be needed to evaluate the efficacy of imatinib therapy for chronic GVHD. 
